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ZKLOH WHPSHUDWXUHZDV LQFUHDVHG E\ & % RU & LQ WKLV DUHD > @&KDSORW LQFUHPHQWDOO\ YDULHG
SUHFLSLWDWLRQ WHPSHUDWXUH DQG DWPRVSKHULF&2 FRQFHQWUDWLRQV WR GHWHUPLQH FKDQJHV LQZDWHU \LHOG QLWUDWH DQG
VHGLPHQWVLQWZRGLVWLQFWDJULFXOWXUDOZDWHUVKHGVDQDULG7H[DVZDWHUVKHGDQGDUHODWLYHO\ZHW,RZDZDWHUVKHG8QGHU
WKH$)VFHQDULRZLQWHUWHPSHUDWXUHVZHUHLQFUHDVHGE\&ZKLOHVXPPHUWHPSHUDWXUHVZHUHLQFUHDVHGE\&
E\7KH%VFHQDULRZDVDOVRXVHGZKHUHZLQWHUWHPSHUDWXUHZDVLQFUHDVHGE\&E\'DLO\UDLQIDOO
ZDVDOVRFKDQJHGE\DQG>@.DUOHWDOVWDWHGWKDW3UHFLSLWDWLRQLQFUHDVHVDUHH[SHFWHGPRVWO\
LQWKHZLQWHUDQGVSULQJRIWKHQRUWKHUQKDOIRIWKH*UHDW3ODLQVLQWKHFHQWHURIWKH8QLWHG6WDWHVZKLOHSUHFLSLWDWLRQ
GHFUHDVHVDUHH[SHFWHGIRUWKHDOUHDG\DULGVRXWKHUQKDOIRIWKLVDUHD>@
,UDQKDVDKLJKO\GLYHUVHFOLPDWHDQGHQYLURQPHQWGXHWRLWVXQLTXHJHRJUDSK\DQGHFRV\VWHP,QDGGLWLRQ,UDQLV
ORFDWHGLQDULGDQGVHPLDULGDUHDDQGLVPRUHH[SRVHGWRWKHLPSDFWVRIFOLPDWHFKDQJH,QWKHFDVHRIPHWHRURORJLFDO
VLPXODWLRQLQ,UDQDQGDFFRUGLQJWR,UDQ¶V6HFRQG1DWLRQDO&RPPXQLFDWLRQWR81)&&UHSRUWE\XVLQJ/$56:*
:HDWKHU*HQHUDWRUPRGHOWKHDPRXQWRISUHFLSLWDWLRQZLOORQDYHUDJHGHFUHDVHE\WKURXJKRXWWKHFRXQWU\EHWZHHQ
 DQG  FRPSDULQJ ZLWK WKH  WR  SHULRG ,Q DGGLWLRQ WKH DPRXQW RI 12[ HPLVVLRQ IURP IXHO
FRPEXVWLRQKDVGUDVWLFDOO\GHFUHDVHGDUHVXOWRIQDWXUDOJDVVXEVWLWXWLRQLQWKHIXHOPL[KRZHYHUIXJLWLYHHPLVVLRQ
IURPRLODQGJDVDFWLYLW\VKRZJURZWKIRU&2DQGJURZWKUDWHIRU&+LQFRPSDULVRQZLWK>@
6WRUPZDWHUPDQDJHPHQWLVDVLJQLILFDQWUHVSRQVLELOLW\WRWRGD\¶VZDWHUUHVRXUFHPDQDJHULQWKHXUEDQHQYLURQPHQW
7UDGLWLRQDOXUEDQVWRUPZDWHUPDQDJHPHQWV\VWHPVDUHGHVLJQHGWRPRYHH[FHVVUXQRIIDVTXLFNO\DVSRVVLEOH([FHVV
UXQRII FDQ FDXVH IODVK IORRGV GRZQVWUHDP IORRGLQJ LQ PDMRU VWUHDP FKDQQHOV H[SHQVLYH SURSHUW\ GDPDJH DQG
ZDVKRXWRIVWUXFWXUHV7KHVHV\VWHPVFDQPDNHWKHVHSUREOHPVZRUVHLIWKH\DUHQRWIXQFWLRQLQJSURSHUO\WKHUHIRUH
WKH\FDQGHJUDGHWKHZDWHUTXDOLW\LQQHDUE\VXUIDFHZDWHUV7KHXQFHUWDLQW\RIWKHIXWXUHFOLPDWHEULQJVDQRWKHUOHYHO
RI FRPSOH[LW\ WR WKH SUREOHP )RU LQVWDQFH WKH FKDQJH LQ SUHFLSLWDWLRQ IRU WKH IXWXUH PD\ KDYH YHU\ GUDVWLF
FRQVHTXHQFHVIRUIORRGFRQWURODQGZDWHUPDQDJHPHQWIRUPXQLFLSDOLWLHVZLWKH[LVWLQJLQIUDVWUXFWXUH7KHFKDQJHV
ZLOO DOVRKDYH DQ LPSDFW RQ WKHPHWKRGV DQG WHFKQLTXHVRQKRZ IORRG FRQWURO DQGPDQDJHPHQWSUDFWLFHVZLOO EH
FRQGXFWHGLQWKHIXWXUH
6WRUPZDWHU TXDQWLW\ FDQ EH UHGXFHG DQG TXDOLW\ FDQ EH LPSURYHG WKURXJK WKH XVH RI %03V EHVW SUDFWLFHV
PDQDJHPHQW ZLWKLQ WKH ZDWHUVKHG ([DPSOHV RI VWUXFWXUDO %03V LQFOXGH GHWHQWLRQUHWHQWLRQ EDVLQV LQILOWUDWLRQ
WUHQFKHV GU\ ZHOOV VHGLPHQW WUDSV YHJHWDWHG VZDOHV ELRUHWHQWLRQ DQG FRQVWUXFWHG ZHWODQGV 7KH LQVWDOODWLRQ RI
VWUXFWXUDO%03VZLWKLQDZDWHUVKHGKDYHDSRWHQWLDOWRUHGXFHIORRGLQJE\GHWDLQLQJSHDNIORZVUHPRYLQJSROOXWDQWV
WKURXJKSK\VLFDODQGELRORJLFDOSURFHVVHVDQGLQILOWUDWLQJVWRUPZDWHUWRUHFKDUJHDTXLIHUV
7HKUDQWKHFDSLWDOPHJDFLW\RI,UDQVHHPVWREHDFKDOOHQJLQJFDVHIRUVWRUPZDWHUPDQDJHPHQWLQQHDUIXWXUH
7KHSUHVHQWVWXG\IRFXVHVRQWKHHYDOXDWLRQDQGFRPSDULVRQRIVROXWLRQVWUDWHJLHVLQWHUPVRIWKHLUDELOLW\WRVWRUPZDWHU
PDQDJHPHQWLQFOXGLQJWUDGLWLRQDODQGEHVWPDQDJHPHQWSUDFWLFHV%03VVXFKDVELRUHWHQWLRQLQWKHIDFHRIFHUWDLQ
VFHQDULRRIFOLPDWHFKDQJHLQIXWXUH$PDMRUFKDOOHQJHFRQFHUQLQJFOLPDWHFKDQJHVWXGLHVLQ,UDQLVWKDWWKLVILHOGLV
DWRWDOO\QHZJURXQGWREHGLVFRYHUHGDQGWKHUHLVQRWPXFKYDOLGOLWHUDWXUHZKLFKIXUWKHUVWXGLHVFDQEHEDVHGXSRQ
&KDQJLQJWUHQGVRISUHFLSLWDWLRQDQGRUWHPSHUDWXUHLQGLIIHUHQWDUHDVRI,UDQZHUHLQYHVWLJDWHG7KHUHVXOWVJHQHUDOO\
FRQILUP WKDW WKH WHPSHUDWXUH ZLOO ULVH DQG UDLQIDOO ZLOO GHFOLQH RQ IROORZLQJ GHFDGHV LQ PRVW UHJLRQV RI ,UDQ
>@
0DWHULDOVDQG0HWKRGV
6LWH'HVFULSWLRQ
7KHPHWKRGRORJ\LVDSSOLHGRQ6KDKED]\VXEFDWKPHQWLQQGGLVWULFWRI7HKUDQ,UDQ7KHQGGLVWULFWLVORFDWHG
LQWKHHDVWRI7HKUDQDWWKHDYHUDJHDOWLWXGHRIPDERYHVHDOHYHO)LJ7KHFKDUDFWHULVWLFVRIWKHQGGLVWULFW
FRPSUHKHQGKLJKSRSXODWLRQGHQVLW\PRGHUDWHWUDIILFPRYHPHQWDQGORZJUHHQVSDFHDUHDV

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)LJ$GPLQLVWUDWLYHGLVWULFWVRI7HKUDQ>@
$WWKHSUHVHQWVWRUPZDWHULVPDQDJHGE\VPDOORSHQFDQDOVLQWKLVDUHD6LWHLQVSHFWLRQVVKRZWKDWVWRUPZDWHULV
GUDLQHGE\WKHVHFDQDOVWKURXJK6KDKED]\ZDWHUVKHGLQWRWKH+HIGDK6KDULYDUWXQQHOLQZHVWRIWKHVWXG\LQJDUHD
)ORZ SDWWHUQ LV GLVSOD\HG LQ )LJ +RZHYHUPDQ\ IORZ EORFNDJHV KDYH EHHQ UHSRUWHG HYHQ LQ GU\ GD\V GXH WR
DFFXPXODWLRQRIWUDVKDQGVPDOOVORSHRIFDQDOV)LJ


)LJ)ORZSDWWHUQLQ6KDKED]\ZDWHUVKHGRIQGGLVWULFWRI7HKUDQ
7KHVWXG\ZDVFDUULHGRXWIRU0HKUDEDGZHDWKHUFOLPDWLFVWDWLRQLQWKHZHVWRI7HKUDQWRSURYLGHQHFHVVDU\GDWD
IRU/$56:*PRGHO7KHFKDUDFWHULVWLFRI0HKUDEDGVWDWLRQLVGLVSOD\HGLQWDEOH7KHGDWDLQFOXGHWHPSHUDWXUH
UDLQIDOODQGVXQGLDOLQD\HDUSHULRGWR
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)LJ%ORFNDJHRIZDWHULQH[LVWLQJFDQDOV
7DEOH&KDUDFWHULVWLFRI0HKUDEDGZHDWKHUFOLPDWHVWDWLRQ
6WDWLRQQDPH &OLPDWH /DW'HJ /RQJ'HJ $OWP
0HKUDEDG $ULG   
*&0VDQG/$56:*0RGHO'HVFULSWLRQ
*&0VDUHPDWKHPDWLFDOPRGHOV RI WKH JHQHUDO FLUFXODWLRQRI WKH(DUWK¶V DWPRVSKHUH DQG DUHXVHG IRUZHDWKHU
IRUHFDVWLQJUHFRJQL]LQJWKHFOLPDWHDQGSURMHFWLQJFOLPDWHFKDQJHLHIXWXUHSUHFLSLWDWLRQDQGWHPSHUDWXUH,QRUGHU
WRSUHGLFWWKHORFDOZHDWKHUGDWDODUJHVFDOHSUHGLFWRUVVLPXODWHGE\*&0VDUHQHHGHG
/$56:*LVDVWRFKDVWLFZHDWKHUJHQHUDWRUDQGLVXVHGIRUVLPXODWLQJZHDWKHUGDWDDWDVLQJOHVLWHXQGHUERWK
FXUUHQW DQG IXWXUH FRQGLWLRQV >@ /$56:* SURGXFHV V\QWKHWLF GDLO\ WLPH VHULHV RI PD[LPXP DQG
PLQLPXPWHPSHUDWXUHVSUHFLSLWDWLRQDQGVRODUUDGLDWLRQ>@,QWKHQHZYHUVLRQRIWKH/$56:*SUHGLFWLRQVEDVHG
RQYDULRXVHPLVVLRQVFHQDULRVIURP*&0VXVHGLQWKH,3&&$5KDYHEHHQLQFRUSRUDWHG&RQVLGHULQJWKHFLYLO
VLWXDWLRQRI7HKUDQ/$56:*ZDVLPSOHPHQWHGE\XVLQJ+$'&0PRGHODQG65(6$%HPLVVLRQVFHQDULRDV
SHVVLPLVWLFFOLPDWHFKDQJHVFHQDULRWRSUHGLFWWKHIXWXUHFKDQJHRIORFDOVFDOHSUHFLSLWDWLRQLQSHULRGRI±
7KLVVFHQDULRLVDPRGHUDWHFKDQJHVFHQDULRDQGGHSLFWVDZRUOGRIUDSLGHFRQRPLFJURZWKDQGSRSXODWLRQVRWKDW
PD[LPXPJURZWKRISRSXODWLRQKDVEHHQRFFXUUHGLQWKHKDOI±FHQWXU\DQGWKHQWKHLQFUHDVHRISRSXODWLRQZRXOGEH
UHGXFHG>@
6:00PRGHO
(3$ 6WRUPZDWHU 0DQDJHPHQW 0RGHO 6:00 LV D G\QDPLF UDLQIDOOUXQRII VLPXODWLRQ PRGHO WKDW SHUIRUPV
K\GUDXOLFURXWLQJK\GURORJLFSURFHVVHVDQGSROOXWDQWORDGLQJPDLQO\IRUXUEDQDQGVXEXUEDQDUHDV,QWKLVVWXG\ZH
HYDOXDWHWZRVWUDWHJLHVH[LVWLQJFDQDOVUHKDELOLWDWLRQDQGFRPELQDWLRQRIH[LVWLQJFDQDOVDQG%03DSSURDFKLQIDFH
RIVWRUPZDWHUFRQWURO7KHVHWZRVWRUPZDWHUVWUDWHJLHVZHUHLGHQWLILHGDQGWKHGHVLJQVZHUHLQFRUSRUDWHGLQWR6:00
LQ6KDKED]\ZDWHUVKHG%03FRQWUROVLQ6:00DUHGHVLJQHGWRFDSWXUHVXUIDFHUXQRIIZLWKLQDVXEFDWFKPHQWDQG
SURYLGHVRPHFRPELQDWLRQRIGHWHQWLRQLQILOWUDWLRQDQGHYDSRWUDQVSLUDWLRQ$OWKRXJK%03WHFKQLTXHVFDQSURYLGH
ZDWHUTXDOLW\EHQHILWVDWWKLVWLPH6:00RQO\VLPXODWHVWKHK\GURORJLFIXQFWLRQVRI%03V6:00LQFOXGHVRPH
W\SHRI%03FRQWUROLHELRUHWHQWLRQUDLQEDUUHOLQILOWUDWLRQWUHQFKSRURXVSDYHPHQWDQGYHJHWDWLYHVZDOH$IWHU
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DVVHVVLQJRIVWXG\LQJDUHDFKDUDFWHULVWLFDQGUHYLHZLQJVHYHUDOPDQXDORIWKHVHWHFKQLTXHVLQVHPLDULGFOLPDWHZH
GHFLGHGWRDSSO\ELRUHWHQWLRQDQGYHJHWDWLYHVZDOHLQRXUHYDOXDWLRQV6WUDWHJ\WKDWSHUIRUPVZHOOXQGHUFOLPDWHFKDQJH
VFHQDULRDQGIRUGHVLJQVWRUPVLVFRQVLGHUHGPRUHUHOLDEOH'HVLJQVWRUPVDUHSURGXFHGXVLQJDULVNEDVHGDSSURDFK
WKDWILQGVWKHUHWXUQSHULRGEDVHGRQWKHDPRXQWRIULVNRQHLVZLOOLQJWRWDNHS 7LVFDOOHGDUHWXUQSHULRGZKHUH
SLVWKHSUREDELOLW\RIDQRFFXUUHQFH7RFDSWXUHRIWKHV\VWHP¶VUHVSRQVHWKH\HDUGHVLJQVWRUPVZHUHFKRVHQIRU
VLPXODWLRQWKLVUHWXUQSHULRGZHUHWDNHQDVWKHFKDUDFWHULVWLFVRI6KDED]\ZDWHUVKHG
%DVHGRQFRQFHQWUDWLRQWLPH7FLQ6KDKED]\ZDWHUVKHGZHDSSO\KRXUSUHFLSLWDWLRQGXUDWLRQWRHVWLPDWHUXQRII
YROXPHE\XVLQJ6:00PRGHO,QSHULRGRIWRWKHDPRXQWRIKRXUPD[LPXPSUHFLSLWDWLRQZLWK\HDU
UHWXUQSHULRGZDVHVWLPDWHGIURPWKHDPRXQWRISUHGLFWHG\HDUKRXUPD[LPXPSUHFLSLWDWLRQKRXUPD[LPXP
SUHFLSLWDWLRQ ZDV HVWLPDWHG E\ XVLQJ FRHIILFLHQWV ZKLFK ZHUH SUHVHQWHG LQ ODVW YHUVLRQ RI 7HKUDQ 6WRUPZDWHU
0DQDJHPHQW0DVWHU3ODQ0HWHRURORJ\UHSRUW>@
'HFLVLRQPDNLQJDSSURDFK
7ZRGHFLVLRQPDNLQJDSSURDFKHVDUHXVHGWRTXDQWLI\WKHUHVXOWV)LUVWDSSURDFKZDVGHVLJQHGIRUFRVWDSSURDFK
DQGWKHVHFRQGRQHZDVQHWEHQHILWVRIHDFKVWUDWHJ\7RWDOFRVWVFRYHUFRQVWUXFWLRQGHVLJQDQGHQJLQHHULQJ'	(
OLIHF\FOHFRQVLGHUDWLRQVDQGRSHUDWLRQVDQGPDLQWHQDQFH2	01HWEHQHILWVDUHGHILQHGDVEHQHILWVVXEWUDFWHGE\
FRVWV
5HVXOWVDQG'LVFXVVLRQ
)LJVKRZVWKHSHUIRUPDQFHRI/$56:*IRUWKHJHQHUDWLRQRIPHDQPD[LPXPRIPD[LPDGDLO\SUHFLSLWDWLRQDW
DQDFFHSWDEOHFRQILGHQFHYDOXHV!DW0HKUDEDGVWDWLRQ


)LJ9DOLGDWLRQUHVXOWVRI/$56:*EDVHGGRZQVFDOLQJIRUPHDQPD[LPXPRIPD[LPDSUHFLSLWDWLRQ
7KHDPRXQWRIKRXUSUHFLSLWDWLRQZDVJHQHUDWHGLQWRSHULRG7KHUHVXOWVVKRZWKDWWKHPHDQDQQXDO
SUHFLSLWDWLRQLVOLNHO\WRGHFUHDVH+RZHYHUWKHWUHQGRIPD[LPXPRIGDLO\SUHFLSLWDWLRQLVH[SHFWHGWRLQFUHDVHIRU
WKHZLQWHUDW0HKUDEDGVWDWLRQ)RUVHOHFWHGVFHQDULRJHQHUDWHGSUHFLSLWDWLRQRI\HDUVEHWZHHQWRZDVILW
WRD/RJ3HDUVRQ7\SH,,,GLVWULEXWLRQ7KHDPRXQWRI\HDUGHVLJQVWRUPIRUDQGSHULRGVZDV
GLVSOD\HGLQWDEOH
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7DEOH$PRXQWRIGHVLJQVWRUPSUHFLSLWDWLRQXVLQJLQ6:00PRGHO
'HVLJQ6WRUP  
\HDUUHWXUQSHULRG  

$VWKHUHVXOWVWKHDPRXQWRI\HDUGHVLJQVWRUPZRXOGLQFUHDVHE\SHUFHQWGXULQJ+RZHYHUWKH
ILYH\HDUPRYLQJDYHUDJHVKRZVPRUHGURXJKW\HDUVZRXOGEHH[SHFWHGE\WKHHQGRIWKHVHSHULRGV7KHGUDLQDJH
V\VWHPZLWKLQ6:00ZDVPRGHOOHGEDVHGRQWZRVHOHFWHGVWUDWHJLHV)LJ


)LJ6FKHPDWLFYLHZRI6KDKED]\ZDWHUVKHGLQ6:00PRGHO
,QILUVWVWUDWHJ\H[LVWLQJFDQDOVUHKDELOLWDWLRQPHWHUDERXWSHUFHQWRIPDLQFDQDOFDSDFLW\QHHGWREH
FRQVLGHUHG $W WKLV SDUW RI FDQDO ZLGWK VKRXOG EH ZLGHQHG E\  FHQWLPHWUHV ,Q VHFRQG VWUDWHJ\ ZH FRQVLGHU
ELRUHWHQWLRQDQGVZDOHLQIHDVLEOHSDUWRIZDWHUVKHGWRFRQWUROGHVLJQVWRUPZDWHU7KHUHVXOWVVKRZWKDWE\XVLQJ
VTXDUHPHWHURIELRUHWHQWLRQDQGPHWHURIPHWHUZLGWKVZDOHV\VWHPZRXOGEHFDSDEOHRIIORRGFRQWURO
&RVWVRIVWRUPZDWHUPDQDJHPHQWV\VWHPDUHGHYHORSHGEDVHGRQOLWHUDWXUHDQGFRVWHVWLPDWLQJWRROV+HUHWRWDO
FRVWLVWKHVXPRIFDSLWDOFRVWDQGDQQXDORSHUDWLRQDQGPDLQWHQDQFHFRVWRYHUD\HDUOLIHF\FOHSHULRG,QERWK
VWUDWHJLHV FDSLWDO FRVW FRQVLVWV SULPDULO\ RI ODQG FRVW DQG FRQVWUXFWLRQ FRVW /DQG FRVW HVWLPDWHV EHFRPH PRUH
SUREOHPDWLFEHFDXVHWKRVHFRVWVYDU\FRQVLGHUDEO\E\ORFDOH,QWKLVVWXG\ODQGFRVWZDVQRWFRQVLGHUHGLQOLIHF\FOH
RI%03V$VZHOOGHVLJQFRVWLVLQFOXGHGLQLQLWLDOFRQVWUXFWLRQFRVWDQGFRQWLQJHQFLHVFRVWVDUHH[SUHVVHGDVRI
WRWDOFRQVWUXFWLRQFRVW>@%DVHGRQ(3$UHSRUWRQ2	0FRVWVLWLVDVVXPHGRIFRQVWUXFWLRQFRVWIRUVZDOHV
DQGELRUHWHQWLRQV\VWHPV>@7KHWRWDOSUHVHQWFRVWLVWKHVXPRISUHVHQWFRQVWUXFWLRQGHVLJQDQGFRQWLQJHQFLHVFRVWV
DQGWKHHTXLYDOHQWSUHVHQWFRVWRIDQQXDORSHUDWLRQDQGPDLQWHQDQFHFRVWV)RUFRQYHUWLQJDQQXDO2	0FRVWVWRD
SUHVHQWFRVWLWLVQHHGHGWRFDOFXODWHLQWHUHVWDQGLQIODWLRQUDWHEDVHGRQKLVWRULFDOGDWD7KHQWKHSUHVHQWZRUWKFDQEH
FDOFXODWHGE\HTXDWLRQDQG>@
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:KHUH3SUHVHQWZRUWKRIDQQXDO2	0FRVWV$DQQXDO2	0FRVWVULQIODWLRQUDWHLLQWHUHVWUDWH
DQGQQXPEHURI\HDUVLH\HDUOLIHSHULRG,QWKHFDVHRIEHQHILWVVWUDWHJ\SURYLGHVOHVVGUDLQDJHRYHUIORZ
YROXPHV DQG OHVV KD]DUGRXV IORRGLQJYROXPHV%HVLGHV6WUDWHJ\SURYLGHV OHVV GUDLQDJHRYHUIORZYROXPHV OHVV
YROXPHWUHDWHGDQGOHVVKD]DUGRXVIORRGLQJ7RWDO3UHVHQW&RVWDQGEHQHILWVIRUERWKVWUDWHJLHVDUHVKRZQLQ7DEOH
7DEOH7RWDOSUHVHQWFRVWVDQGQHWEHQHILWVRIVWRUPZDWHUZDWHUPDQDJHPHQWPHWKRGV
0HWKRG
'HVLJQDQG
FRQVWUXFWLRQ
FRVWV
PLOOLRQ5LDO
$QQXDO2
	0FRVWV
0LOOLRQ
5LDO
/RQJHYLW\
\HDU
7RWDO
SUHVHQW
&RVW
0LOOLRQ
5LDO
7RWDO
SUHVHQW
%HQHILWV
0LOOLRQ
5LDO
1HW%HQHILWV
0LOOLRQ5LDO
([LVWLQJFDQDOVUHKDELOLWDWLRQ      
&RPELQDWLRQRIH[LVWLQJFDQDOV
DQG%03V      

$VVKRZQLQWKH7DEOHWKHVHFRQGVWUDWHJ\LVWKHOHVVFRVWO\DSSURDFKDQGKDVWKHVPDOOHUQHJDWLYHQHWEHQHILW
&RQFOXVLRQ
&OLPDWH&KDQJHLVOLNHO\WRLPSRVHORQJWHUPK\GURORJLFDOLPSDFWVRQWKHXUEDQL]HGZDWHUVKHG7KHUHLVVLJQLILFDQW
UHVHDUFKWREHGRQHWRHQKDQFHRXUXQGHUVWDQGLQJRIWKHUHODWLRQVKLSEHWZHHQFOLPDWHFKDQJHDQGZDWHUVKHGG\QDPLFV
+RZHYHUVXVWDLQDEOHVWRUPZDWHUPDQDJHPHQWLVDQHZFRQFHSWWKDWWDFNOHVWKHQHJDWLYHLPSDFWVRIVWRUPZDWHUFDXVHG
E\XUEDQL]DWLRQDQGFOLPDWHFKDQJH7KLVVXUYH\LQWURGXFHVDQGWHVWVDPHWKRGRORJ\WRGHWHUPLQHWZRVWUDWHJLHVWR
PDQDJH VWRUPZDWHU XQGHU FKDQJLQJ FOLPDWH E\ XVLQJ 6:00 PRGHO 7KH /$56:* PRGHO DOVR ZDV XVHG LQ
FRQMXQFWLRQZLWKGRZQVFDOHGFOLPDWHFKDQJHGDWDRI65(6$%HPLVVLRQVFHQDULRRXWSXW
7KHDSSOLFDWLRQRIWKLVPHWKRGRORJ\WR6KDKED]\VXEFDWFKPHQWLQGLFDWHGVHFRQGVWUDWHJ\FRPELQDWLRQRIH[LVWLQJ
FDQDOVDQG%03V LV WKHPRUH UHOLDEOH VWUDWHJ\ WRFRQWURO VWRUPZDWHU LQ6KDED]\ VXEFDWFKPHQWEHFDXVH LWKDV WKH
KLJKHUQHWEHQHILWVDQGORZHUWRWDOSUHVHQWFRVWIRUFKRVHQFOLPDWHFKDQJHVFHQDULR
5HIHUHQFHV
>@,3&&&OLPDWH&KDQJH7KH3K\VLFDO6FLHQFH%DVLV&RQWULEXWLRQRI:RUNLQJ*URXS,WRWKH)RXUWK$VVHVVPHQW5HSRUWRIWKH,QWHUJRYHUQPHQWDO
3DQHORQ&OLPDWH&KDQJH&DPEULGJH8QLWHG.LQJGRP&DPEULGJH8QLYHUVLW\3UHVV
>@'/)LFNOLQ<=/XR(/XHGHOLQJ0+=KDQJ&OLPDWHFKDQJHVHQVLWLYLW\DVVHVVPHQWRIDKLJKO\DJULFXOWXUDOZDWHUVKHGXVLQJ6:$7-
RI+\GURORJ\
>@'/)LFNOLQ<=/XR(/XHGHOLQJ6(*DW]NHDQG0+=KDQJ6HQVLWLYLW\RIDJULFXOWXUDOUXQRIIORDGVWRULVLQJOHYHOVRI&2DQGFOLPDWH
FKDQJHLQWKH6DQ-RDTXLQ9DOOH\ZDWHUVKHGRI&DOLIRUQLD(QYLURQPHQWDO3ROOXWLRQ
>@9&KDSORW:DWHU DQG VRLO UHVRXUFHV UHVSRQVH WR ULVLQJ OHYHOV RI DWPRVSKHULF&2 FRQFHQWUDWLRQ DQG WR FKDQJHV LQSUHFLSLWDWLRQ DQG DLU
WHPSHUDWXUH-RI+\GURORJ\
>@75.DUO-00HOLOOR7&3HWHUVRQ*OREDOFOLPDWHFKDQJHLPSDFWVLQWKH8QLWHG6WDWHV*OREDOFOLPDWHFKDQJHLPSDFWVLQWKH8QLWHG6WDWHV
SS
>@,UDQ¶V6HFRQG1DWLRQDO&RPPXQLFDWLRQWR81)&&&'HSDUWPHQWRI(QYLURQPHQWDQG8QLWHG1DWLRQ'HYHORSPHQW3URJUDPPH
>@01RRUL0=DUJKDPL0%DJKHUVKDULIL'+H\GDUL8WLOL]DWLRQRI/$56:*PRGHOIRUPRGHOLQJRIPHWHRURORJLFDOSDUDPHWHUVLQ*ORHVWDQ
SURYLQFHRI,UDQ-RI6FLHQFH(QJLQHHULQJ
>@$50%DYDQL60RUDGL,PSDFWRIFOLPDWHFKDQJHRQZDWHUUHVRXUFHRI=D\DQGHK5XGEDVLQ-:66
>@)$EEDVL6K$0DOEXVL0$VPDUL5%RUKDQL7KHSUHGLFWLRQRIFOLPDWHFKDQJHRIVRXWK.KRUDVDQGXULQJE\XVLQJRXWSXW
VPDOOVFDOHH[SRQHQWLDOO\RI(&+2*PRGHO:DWHUDQGVRLOPDJD]LQH
>@$%DEDL\D=1DMDILQLN,QWURGXFLQJDQGHYDOXDWLRQRI/DUVPRGHOIRUPRGHOLQJRIPHWHRURORJLFDOSDUDPHWHUVLQ.KRUDVDQSURYLQFHGXULQJ
 1H\YDUPDJD]LQH
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